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5,452,124) » ^ilil^ — f@ EDFA fife* £| 24 IP nj J^J ffl 

^ — 3fe J« S8 IrH* £ § W • NB# ' Jtfc ffi » M ffi # 
i£*[ ^ X (wavelength-division multiplexer » WDM)^ § 

mm ft mm 2. b £afg 2 mm^ » 3t^s««&3fc^»s 

21a £®t*fig TXl #fcfcHgfi}fe'j» 26 # . 2_&m&fr 
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function module)130 » f-)fetf fllfi 110 Q ffi ft f@ 
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^t^^s 112b - atmummmmm » ^^^^ 
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(single mode) t£ H > M $D Corning - AT&T/Lucent 
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^Mytm^mmiadd & drop)tti — f@gc#^^^^^ * 

A t£ Ifl§^ Gfo feifcfiff (dispersion compensation)^ ^ fi 
f$iaE^fMilfT^R^^##lijfg • Jtb 5fe 5& t£ fl*I 130 ^ 

g$#i^ii^iTS • & t 8$ i¥ & 3t e& &g *& 130 « 

ia^m 100 ^mm^^yt^mmm 130 i^m — jgnmjr 
• m 8 ram ^^Tfeiijfg^ia 130 &&%im^m 

^#fl(optical managing module)140 M % A ^ 142 #r 

^ • ^s^atim 140 M^mmmm, a*£ss pi~p4 . s 

**£SS pi #^*«RSS«(ftiSil 132 > 1^ & fll 3fc g? «t $0 B 

7|f7F^tI^1^3 X2n-1 ;^7£IfiS^3ir£tU2, A.4,..., 

X2m ^^Ifi^ . W#£fffi P4 1(1 ft J£ #} & S ft lft & 134 > nf 
£4 fl! 3fc Iffc $D ^ 7 BFif^^tl^, A.4,..., X2m £ ft Ift 
^J^ItttUl, A.3,..., A,2n-1 Z.%W\Wu • 

^M^St^lfi 140 £fij*Sg P2 IQ » & M ft Sfc 33 142 

^itfA ' mytwtJzm 142 5niraiso«ssM«^^aeijfi 

140 £fJMira P3 - ftjGftA3§ 142 ja^m^SfHII 140 £±£ 

$g P2 #i P3 ^mm^mmwt&m ^n^mtiu^m^^mm 
ytm^mm^mm • ^fimmtM 144 * 146 wri^^f* 

»«ff iSl^Xl, A.2,..., X2m £ftlK^ • ffiJftl&A3§ 142 
S'jRTJUffl5Kl8amW«[^Xl, X2,..., X2m £ ft gfl |£ • Jtt 
^ ' fttelftte® 144 * 146 — ^iRJttfftR® • 

ie ft fifc a m 142 > ^ pj & m m m w & & & a §§ 
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(EDF A) > K Mt£ Pi (optical isolator) * ^ ^ ^ X 
WDM (980/1 550nm go 1480/1550nm) * f# ®f ^ H (erbium- 
doped)!^ $f yjgs (pump source) > #0 980nm ^ 1480nm 

wm=-mm • m 8 wm^^sirstJiffi 140 | 

t ^ I « (multi-window wavelength division * 

multiplexer > MWDM) > M *5 ^ flj ffl ft M Si £ il & ffij i 
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(fused-biconical taper > FBT)^c#zpfx Mach-Zehnder =f J 

^. 

^ {§1 (unbalanced Mach-Zehnder Interferometer > UMZI)g J* 

m^m^ • I 

H 9 HAS J» 75 — ^Itftf SHI(MWDM)^^ 

iR^^^it • m sytrnxm mwdm & & 1$ t£ #g pi m > 

Ji ft * £ ^ & M , ^3,..., X2n-l(^i^)^^|K^{M#m 
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^tamm^tm P3 o mm mwdm si & £ is ^ t£ » # e 
TfeiaA^j mwdm tuiiiftfJi^ P3 m » mm^^^^mxu 
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X4,..., X2m ^ftm^&^&Mn^m PI 0 

SS^S-^^^^ no l&fg - ^i&it^ 120 

mwdm mm.m?k » m^3fc^as«jnnPBig 
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mm^m 100 e^^^^itgfjm 130 mn-m*itA 
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t£ JijfgfllM 130 ^ S ^ SI fit Ifl (optical managing 
module)150 Jfa ^ § $Z # X (optical add/drop 
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®m?$°%LMm SfUffi 150 ^ WK{@fl/tti A if !/m P1-P4 o 
3£*i&fiS8 Pi fl$3fe**H&Stel»l& 132 . rT 3fc & i& $n 
H 7 I^T^^tlU, X3,..., X2n-1 £ ft ifl ^ ^ It ttj A.2, 
X4,...,- X2m ^^IH^ ' M^fiffi" P4 10 3fc * m S M ft & 
134 > Rm ffl 3fc J& *D ^ 7 HI 0f -75 51^^X2, A.4,..., X2m 
^^t^Sft^l&aUl, A3,..., X2n-l £ ft Ifi §ft • ^Jl^SfJI 
ffi 140 £t|L $^ P2 S0»|gs-^S1S#XS 154 . M3fePRH8 

is 156 soais^^six^xs 154 mwL&*&mm& 140 

£i£S§& P3 z.m • 



^ 3fe ph He 



ii/^7fcff 9*«J^«^ • #'J£Dfl 10B Him 75 ' nWim^ 

P2 n^&jg P3 • nmmm^&m • » #n 

* mm 10c bi^^*^2 gp^m^ ° 

t£ 31 — # J& » 3S HO »A^^mS«!iAifi[^^S« 
II 140 £i£fiS5 Pi > M *® 5§ & S ffi 140 . Mfl£3£J£ 

tiffi P2 Ml IB ' 152 ^iSM^S^^X^i 154 - 
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» & l& - 3fe 4fc ® 120 ift A£^tfl§« A?£ Jllf il 
l«fl 140 £t£fi{S P4 > «I^?£J|^Jlf|lffi. 140 . rffftfcJS 

tJMro P2^^»3Sf#!fti^ 152 mmmytmm^ji^ 154 • 

Hjtfc ' #i$S§8 P2 M * » tfl *§ « ^ iH X 1 , X.2,..., X2m £ 
Tfelfi^ • Itti*3fe^a«l8&&«glB3fegIR^X3& 154 ^ ' 
f^-^#f@#^^ft ift 3fe & fl fx S UK 81 f£ • ' & 

HB^KHBS 156 ^(U ASfigfUjffl 140 £iJj^ P3 - 

m P4 Slrmsm — 3fe*c»SS 120 . M^lft^^llli^, 

A.4,..., X2m £ 3fe ^ Sfc {£ fl£ i£ iffi PI MftB^H-Tfe^^^ 



140 4 1 S;^^&JRim§|jffii83£^ . 

IflliW^i • M Jl 85 Mi ft ft ♦ 

& & Jli f£ t£ » I* SIS « ffi to « 0 sa^^fg/S^Sfc^Sf 

mm^m^M • ant » tftgit^if i^w 

mmmmm2_m 7 h £ & n as «e 100 $j 25 #i * £ 
mmm. 130 ^i£«j^fi^isi > ^ i^na 0 in n 



fMfHiftm^l |K ^feifc (chromatic dispersion) JI gi flfj & 
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mm • 

yt&mmm 130 i6o>h^^^i 
3«s 164 m&mmm^ 166 mmm • & n ^ s si *& 160 
=^ *r eg <a «r aj a *^ sss pi~p4 . ^cfjj^fiss pi 

X2n-1 £}fe£lSfcSBI&fiU2, X4,..., X2m £ 3fe 1ft ^ > 
P4'irj#*!RgsMtel§ir« 134 > RTia JB 3fc S J|fc £n H 7 H #f 
7T^5l^^A,2, X4,..., ^^^SIE^HrffiXl, A.3,..., A.2n-1 

^T^lft^ - 3S:^«3SIJ£ 140 £i£fig P2 SO fl* = i£ & 

nsn^i .164 i ' -i^ytmmm 164 2 nyg 

& ft (frig 164a4a «i S ifc *f At 3§ 1 66 > H ^ 3fe ^ §g 164 

£if sg 3 « f9 fir M i62b #3&:^&&&t& 160 

P3 #}& • 

te&mmm& 160 ratify #5$ > at^fsft^M?^ 

A.2,..., X2m ^^in^)^S#iif^ 162a Ji AHtfli 

164 5i^fls i & > <Mat^ 2 urm . ^jtB^^iK 

164a fll^fjfeifcfct ft $ 166 H fj )fe ^ 

• ^^m^ft&t/Tfein^ ' m&&mwm^ 166 #m 

Id" > £tt(imtt£Hi£4iJB3g 164 2 > ?f &t£ftg 

3 ' m iss s « (ft is wis s s ^ a «i jfi 160 za^m 

P3 • &^ • ytm^^^MM^U A.3,..., A.2n-1 £. -^fc Ifi gft ^ 

ft^gg P4 mm^m^yt^m^ 120 > ffnTfeiK^^^s^ 
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X2.X4,..., X2m £ }fe afl'Sfc OS fl£ SSB Pi fft fcB M ^ — 3fe ® 
120 - 

s ' ^^m^ytrnw^fc^^WLmmmm • 

jtt3g#i 200 ^ m ^ w 2io. nMmmm 
mm — yt&mtm 212 . mtium 12 Him^5i#i-#k <g > & 
&m ^yt&mmm 220 > nmmmmmm-yei&wt^ 
222 . wmM 12 @m^^#i~#k f@ . 

Iff Jtt * » f® S'J ^ £ m - m % ~ 3fe Jlfc ft §1 2: ft a #s - 

® - m - m m ~ yt & m m ^ m m mm m yt mm m m 

214 * 224 $g & M H |«| * M yt ?t M S (bidirectional 
wavelength crossconnect)23 0 » j± Hf J5® ffl _L ' RTI^iSLffl 
-f@^#f@^M«I^^^M^^S7fe^5l^ 230 o 

m — ytmmt^m 210 — mytn^m^ 212 . #ij$n 
ii§i#i ^LytwiWiWr 2\2 ui ^xmmytmmm^ 214 
tft ji i§ a.i A3,... A2n-i Tzytmm^wfai&mytvimm 

230 • rfff ^ 4fc 5£ ^ 5? irI Jl 5£ ^ 5l ^ 230 £ H M 

X2,X4,...,X2m £ ft W\ fft - S £ » f£ — ^ l£ ® fp g£ 220 ft 
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m — my6Wi&& 222 > mmmytvi ^yt^m^ 222 nn^ 

230 ^r^ft^^l, A. 3,..., X 2n-l £ gfi - 

MfRj^s^^^^ 230 m^£xmi& — mfaytmm^ 

$d ' MfRj^ft^^^^ 230 ^s^xmm — yt^mm^ 210 
^su^^ — !£ — yti&mm 212 m^m^umi, X3,..., 

X2n-1 ' HE £ S? IrJ 36 S 3fe £ & & 230 ftigPJH 

— 3fe Jfe » «f K 220 4> toft YrT — f@H-7fe^#^ 222 > $o 

^fRj^*3fe^m^ 230 ^mmmm^m^mmm.(iium- 
®im^mm%M. 240a * m k m$tm^mmm 240b) * — m 

[rJ 7i£ ^ 7^ 3£ WL ^ (unidirectional wavelength optical 
crossconnect)244 M Wi ffl t£ Pffi B S£ 246 - 

mm 13 if/t^ ' m^m.my6^m^ 130 ^n-ra 
t^s^^a^ffi. 240a m^m pi f^^^m-7fe^#mi£ 

2io4 J ^l^^#i £te«r*frffi 214 » rf5i^fiSgP4fi|g§sm- 

7fei^c#tpifi 220 ^^ii^#i 2Lmm$&m 224 - n-egtf 

^MITJgfJUl 240a Ifttg^ P2 fUJ & £ ft ft ft @ 242a #} 

»aim«is«iRim — 3fe^afiyw 210 * £ & <@ as - ^ s 
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m 212 mmm&& 214 ^jmyt — m • m ft & ji 3fe & a §&■ 
244 «.» y@ » tBflS5#i~#k . wifrmffi&m — ytmmm 
246 • m-myt mm& 246 £f§Hii?^3y$$f^s#gii§ 

& 1$ K ^ & II ^ 3 «l *& £ fij* S8& P3 o 

mfafc&yt^zmm 244 £$§§ji#k mt&mM^mmm 

240b Ifti^tift PI 81 2£ — :>fe 4fc » Iff Wi 210 ^^mm#k 

z.mmm& 214 . m*$ffi p4 issfs^-^JBcsfflfw 220 

^^ii^#k Ttmmmn. 224 ° n§§^#k eegtfi^jiwsfji 

|fl 240b ftJ$fift P2 Jty@£ttttR@ 242c & g S * ft & 
S7fe5C^^ 244 6tJ|i§^#k (flrASfg • MlS§^#k £Eg*l$fi[ 
K ^ 3g tUffi 240b J^fiflflK P3 MOM 1¥ ft ffi 242d ft& 
£j&f S*#k 3fe|ffi&3g 246 ^i^tBira • 

^BP ' ^ $n Jt Sfc i$ ^ 4fc » ftff !K 210 mm^ytm. 

sfflfiu 220 ibhw k mytmnmm > $nis^#i~#k . iy 
i^fRi^s^^^ 244 &mm^ k ^iftA^n k mmttit^ 
(#i~#k)o ^ — n§^#k zm&A^i%mm~m%LMmm 
mm. ' aiK^f 240a m&&mft&&&m& 244 
myt#\ ^fumA^ ' ttiMigmmm. 240b gg*MipLiRj?& 
244 mm#k 2.m&At% > $£f£$i§^#k iimn 

n e& ± m £ *s si ' ^EM-a-^m — 3fetffK 210 tom* 



^X1,X3,.-. A2n-1 1$ }fe ^ Sfc ft |fi ^ Zl # fff & 220 



ki tb ^ « mr m m 242a(# 1 ~#k>« mfaw-fa&myt^m 
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§| 244 • X. 2,..., ^2m)^EJi A ^ ft Jl ft £ 

g& 244 &&t&mm&&}i&<*mm&m$z&ms--m 
m • «n > sjifi — fttfm 210 — ^jj^^gg 2i2(#i> 
i^^jimi £ftifl§^ ' ^9e !i a m iri ^ 3fe it « 244 ^ 
&fcmm&tt&{ i tm.m&m$zmmm=.ftWiWi 220 ^ 
-ftj&^^ 222(#2> > mifcrnvsmxi ^ytmm. ; m&w. 

— ftfJfii 210 £Jg — ft4£^#l 212(#2)[ft$E;R£|Xl £ft 

^s* • «5t xw-i^^^yt^mm 244 Mg-fteangggiftft 

# m m & m x si m — ft tp » 220 m - ft si 21 

212(#2) > MS&^iBJiM ^ftlfif^ 0 ^ E&fg — fttf! 

!tt 210 £ff| — yti&m^ 212(#2)«J«[^^X1 ;£ftlfi^ > 

^mAmfRj^Sft^^^ 244 M#tfc»siS:i&fl*#m$f 

^J#£Bi£!lgS — ftflffW 220 £H-fti&#^ 222(#3) > 

M^S^^^i £ft§R,^ ; W & ^ — ft Iff Ste 210 £g£-ft 

2i2(#3)«j«[^^xi 2.y6mm ' &mxw-\*uk& 

yt^mm 244 ^femmmmm^mm^m^&mn- 

fttfJlfi 220 -ftiK»s 222(#i) . rfij ^ to JH m 2. 

ftBSHSSS 246 ft^^ — f^ftfi^fM 242(#l~#k)±[ftft 1ft 

8*^^^^-&^ a.i,x2,... A2m ^ytm^mmmmw- — ft 

*t$s8 P3 - itc^ , ^tSgUA3,.., X.2n-1 #J ft tfl % fH & 
li!&g&JI1?S8&Jlfi£iSSiS P4 224 fHiH 
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sag-^ftm 220 . mm&&&te&'&mmt8.2.i$ffi P4 
m&mmmm 224 f^inr^f k 220 • jtb^ . 

^ ^ X2 ,X4, ... ,X2m [ft ^ 1ft 9% |S S # g i& Jl m M fH & 7t 

pi m&mmm& 214 fi^i- ^tfm 210 - 

a 2,...,x2m ^ytmm.mmm^ji^m^ji^ • 
f@#^^^$i^m#t^ > -b»j so « jtt w sei w s k js^x-h? 

^iSfi^ ' i^S(m+n){@ kxk ±i(k i^fif AS k i^fiftb) 

m±mm > ^ft^^ifft^s^x^sft^^;^ 

11 ' ant ' Tfcm^ Mmmft^m&Mwytm^imB 
*stxnmwb#)m^ » w^#ft ira as & 1$ « an s • 

#c 3* * & 03 ^ n iri ji # x 3fe s ft * «e £ yt & t g gg 

m ' ^ Jl W 15 PH »l t£ ft « » 0 M <@ ft ^ W t& W Ofe J[fc « 
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SI ffi £ ®E * iffi £ IHJ ; \>X~Jk 

mm7&m2.y6$jmm& » ^ * * & n ^ s as » g pi 

14.$n^lf J??iJ9SS5g 12 ^ ffi & £ 3* |«! S I }fe 
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